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EXECUTIVE SUMMARY

In the jspring of 1983 a Tri-Service Medical Information Systems
_(TRIMIS) autiomaté
operational rat the USAF Medical Center at Keesler Air Force Base

atient administration (TRIPAD) system became fully

(Keesler) in Biloxi, Mississippi. The TRIPAD system supports the
patient registration, admission, disposition, and transfer functions
at the MTF. It also prepares patient oills and automatically gener-
thglseveral reports which were previously produce§ manually.

This report presents an evaluation of the TRIPAD system at
Keesler AFB., The evaluation focuses on the system objectives which
were established as part of the system development process. The
results are based on data collected before and after the system was
installed at the site.'hxgaseline data were collected in two work
centers (Inpatient Admissions and Clinical Records) in February
through March 1980, and in third work center (Business Office) in
October through November (1981. Post-implementation data were
collected in September 1983. \The data collected wer2 used to estimate
savings in time or cost of completing various activities and the
savings were then compared to those stated in the system objectives. -

Table E-1 presents the objectives identified and the results of
the evaluation. Of the 28 original objectives, six were not included
in the evaluation (mostly due to unavailable data). Of the remaining
22, thirteen were clearly met at the time of the post-implementation
study.

0f the nine objectives not achieved, two were not met because
system design did not address the problem. For two others, the
assegsment is based on personnel interviews because quantifiable data
were not available, and in both cases the issues are not considered
significant problems at the site.

The remaining five objectives were not met because of an increase
in time needed to register and admit patients. This increase is
partly due to additional registration/admission activities imposed by
the system. The new activities involve entering patient registration

A Arthur D Little, Inc.
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and admission informatfon into the system data base. It is also due,
however, to an increase in time needed to locate patient beds. This
increase is unrelated to TRIPAD.

The net benefits of the TRIPAD system are summarized in Table
E-2. These data show that the total personnel time saved by the
system 1is equivalent to the workload of nearly five people. These
savings are achieved in the Clinical Records Office (where TRIPAD
saves time in coding and correcting Clinical Record Cover Sheets) and
throughout the hospital (where the reports generated by the svstem
provide information to support activities in at least 13 work centers
ranging from Patient Affairs to the Nursing Wards). In addition to
these quantifiable benefits, the automated system may help to assure
staff job satisfaction and staff resource allocation which may improve
patient care at the facility.
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I. INTRODUCTION

In the spring of 1983 the last module of a Tri-Service Medical
Information Systems (TRIMIS) automated patient administration (TRIPAD)
system became operational at the USAF Medical Center at Keesler Air
Force Base (Keesler) in Biloxi, Mississippi. ~The TRIPAD system
supports the patient registration, admission, disposition, and trans-
fer functions at the MTF. It also prepares patient bills and automat-
ically generates several reports which were previously produced
manually. Three system modules were installed sequentially at Keesler
over a two-year period between spring 1981 and spring 1983.

The three modules of the TRIPAD system correspond + the three
hospital offices that it supports. these are:

° Registration/Admission, Disposition, Transfer : ..OT)

(installed April 1981);

o Clinical Records (CR) (installed March 1982); : ~

' Business Office (BO) (installed April 1983).

The R/ADT module stores patient registration/admission data,
records patient location and duration of stay, and generates several
regular reports on the activities of the Patient Affairs Office. The
Clinical Records module prints a coded summary of each inpatient
treatment for archive storage and generates a monthly report for the
Air Force Medical Administration Management System (MAMS) summarizing
information on all patients treated at the facility. The Business
Office module generates patient bills, maintains the accounts receiv-
able records, and summarizes the financial activities of the office on
a monthly basis.

The role of the TRIPAD system has evolved since its conception.
Originally, it was implemented as a stand-alone system serving only
the above offices. TRIPAD is presently considered to be the founda-
tion of the next generation TRIMIS systems which will include several
Initial Operational Capability (I0C) systems linked to the TRIPAD data
base. TRIPAD will consolidate the on-line patient registration data
bases, and provide eligibility verification capability to the

A\ Arthur D. Little, Inc.

_




interfaced I0C systems (because of an interface with the Defense Eli-
gibility Enrollment Records System, DEERS). This report presents an
evaluation of TRIPAD as a stand-alone system within the context of the
original system objectives. The costs and benefits of the TRIMIS
Interim Standard Svstem where TRIPAD will be interfaced with other
TRIMIS systems have also been studied and are the subject of two other
reports, 1,2) ,

The DoD evaluation protocol specifies a comparison of data

collected before and after automated systems are installed. This is a
means of measuring the effectiveness of each syvstem in meeting its
objectives. The baseline (pre-implementation) data were collected
mainly by Analytical Services, Inc. (ANSER). Arthur D. Little, Inc.,

collected supplemental baseline data for Business Office functioms.
3

The results of these studies were published in November 1980~ and

December 1981,4 respectively., Implementation monitoring has also been
conducted and is the subject of three Arthur D. Little reports.5’6’7
The final data collect: n effort (post-implementation) was conducted
September 26-29, 1983, and this report presents an evaluation of the
TRIPAD system within the context of the system objectives.

This report is organized in four main sections (including this
Introduction). Section II presents the Methodology used to collect
data and evaluate the system. The results of these activities are
presented in Section III and conclusions based on the results are

summarized in Section 1IV.

A\ Arthur D, Little, Inc.
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I1. METHODOLOGY

The overall approach to the TRIPAD evaluation at Keesler focused

on the objectives that were proposed for the system at its conception.

Evaluation criteria were developed from a review of documented system
object:ivess’9 and these criteria identified the data needs for the
evaluation. The review was conducted by Arthur D. Little and TPO
staff at the time the post-implementation study was planned. A
subsequent review of the baseline data (which was collected in Febru-

ary through April 1980) identified a number of criteria for which no

baseline data existed (negating any use for quantifiable
post-implementation data). As a result of this background inves-
tigation, a few of the original criteria were omitted due to unrecov-
erable data gaps, and means were devised to address each of the
remaining criteria. The results of this effort are presented in
Appendix A and the original criteria are summarized in Table 1.

Four general techniques were used for post-implementation data
collection. For sixteen of the criteria, personnel were interviewed
to collect information on TRIPAD operations and changes from baseline
operations, because baseline data were not adequate to measure
changes. Most of the interviews were with office supervisors and
resulted in subjective estimates of time saved by automating several
of the routine office functions.

Work sampling was used in the R/ADT and Business Offices. This
procedure involves recording at regular intervals the activities of
each office staff member. These data can be used to determine the
amount of staff time spent in each activity and the cost (in personnel

time) per unit of workload. Examples of the forms used for data

collection in these offices are presented in Appendix B.
Timed observation is a more direct way of measuring personnel
time per unit of workload. This technique involves direct measurement
of the time required to complete discrete activities; it was wused :
primarily for measuring patient time in the admission and disposition t

processes.

1 . /A Arthur D, Little, Inc.
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Table |

SUMMARY OF TRIPAD EVALUATION CRITERIA

A. Personnel Productivity

1. Reduce time per unit of workload in R/ADT, CR, BO.

2. Reduce personnel time for specific admission and disposition
functions:
a. collecting patient registration information;
b. retrieval of previous registration data;
c. number of times patient registration data are collected; and
d. time devoted to producing Medical Treatment Recording Card

(MTRC) .

3. Reduce personnel time to complete routine activities by
availability of patient registration/admission data.

4. Eliminate time devoted to the Patient Strength Report.

5. Eliminate time to maintain the patient information file.

6. Eliminate individual ward Bed Occupancy Lists.

7. Reduce nursing staff time devoted to clerical activities.

B. Training Time (Reduce Time to Train Staff)

c. Patient Time

1. Reduce portion of average length of stay attributable to patient
administration,

2. Reduce average patient waiting time.

3. Reduce average patient time for admission, discharge or change of
status,

4, Reduce time for admission and disposition of active duty person-
nel,

4
A\ Arthur D. Little, Inc.
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Table 1

SUMMARY OF TRIPAD EVALUATION CRITERIA

(continued)

D. Patient Service

1. Reduce number of wunidentifiable result reports (laboratory,
radiology, etc.).
2. Reduce number of outpatients seen without a complete medical

record.

3. Increase system security and data privacy.

E. Financial Benefits

1. Increase collection of monies for pay services.

2. Eliminate preprinted registration forms.

3. Decrease personnel costs,

4. Decrease non-personnel costs.

5. Decrease total operating cost.

F. Patient Satisfaction (Decrease Patient Complaints)

G. Staff satisfaction (Increase Satisfaction)

A Arthur D. Little, Inc.

"

| NN




—

The fourth data collection technique was a survey completed by
the staff of the R/ADT, Business, and Clinical Records offices. The
intent of the survey was to gauge the degree to which staff are
satisfied with the system and to assess any change in the level of
satisfaction which may be attributable to TRIPAD. The questionnaire
used is also presented in Appendix B.

The data collected were used to evaluate the system against the
criteria identified. Interviews and records reviews were structured
to provide the needed information. Timed observations of selected
activities were averaged to determine a mean time for each activity.
Work sampling data were used in conjunction with the work sampling
interval and workload information to estimate mean personnel time for
each activity. These were then compared to equivalent data from the
baseline collection activities at Keesler (and in a few cases to
baseline data collected at Fairchild AFB) to determine the net change
for each criterion.

There were several unique factors related to the TRIPAD system
which posed special constraints on the svstem evaluation. Keesler was
a developmental site for the PAD svstem, and system installation was
therefore phased over a two-year period. This created a longer than
typical time lag between the baseline and post-implementation studies.
During this time lag subtle operational and organizational changes
unrelated to TRIPAD undoubtedlv occurred at the site. These changes
could not all be identified nor accounted for in the evaluation of
TRIPAD. Also, the system itself underwent some transition in
functionality as it was developed and implemented. The system and
evaluation objectives evolved as the system changed, sc the baseline
evaluation plan and data could not all be used directly in performing

the final sv- mn evaluation. A third factor affecting the study was

that the - »n contractor changed after the baseline study was
conducted ange was accompanied by a shift in evaluation
philosophy ' ach.,

The PAD evaluation also has the limitation that it was conducted
in a single site. This was a consequence of the fact that PAD is a

developmental system. However, generalizations based on a single site

A\ Arthur D Little, Inc.
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are more subject to possible error than those based on findings

confirmed at two or three sites.
All these constraints should be kept in mind when evaluating the

result of this evaluation of the PAD system.

l.‘ A\ Arthur D. Little, Inc.

Ao aptcroey corrmel et e o

isledtsiaing,




]

1
1
|
|
|

ITI. RESULTS

Data were collected for 22 of the criteria identified in Section
II. The data collected are presented in Appendix C. The results of
the data collection are summarized in Table 2 which lists, for each
criterion, the expected change, the observed (measured) change, and
the percent change with respect to each criterion. Details of
calculations are presented in Appendix D.

Six of the criteria previously identified were omitted from the
study either because data needed for the evaluation were not available
or because the criteria were not applicable to the TRIPAD system at
Keesler. Previous patient registration data were not retrieved under
manual operations at Keesler, and as a result the criterion which
referred to the elimination of this retrieval was omitted. TRIPAD was
redefined to delete an outpatient records function, therefore a
criterion which was based on a complete outpatient record was omitted.
System security and data privacy are goals of the system, but this
criterion was omitted because there is no way to document unauthorized
access. The automated syvstem was expected to eliminate registration
forms, but no such forms were used at Keesler and this criterion was
omitted. Finally, baseline data for non-personnel costs were not
available, and as a result criteria based on reductions in
non-personnel costs and total operating costs were omitted.

A. PERSONNEL PRODUCTIVITY
Productivity is measured by the amount of personnel time required

to complete the major function of each office. Overall personnel
productivity has increased in two of the three offices affected by the
TRIPAD system.
1. Time Per Unit of Workload

a. Clinical Records Office

The major function of the Clinical Records Office is reviewing

each inpatient's chart and summarizing the diagnoses and treatments
provided on a clinical record cover sheet which is then entered in the

patient's permanent medical record. The Clinical Records Office

/A Arthur D Little, Inc.
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Table 2

SUMMARY OF EVALUATION RESULTS

Anticipated Observed Change
Change Measured Percent
A. Personnel Productivity
1. Time per unit of workload
a, Clinical Records reduction 2 FIE 40%
b. Business Office reduction 24,5 min/day 4%
c. Registration/Admission Disposition reduction (2.9 min/admission) (29%)
Transfer (increase)
2. Time for specific admission and dispositiom
functions
a. Enter patient registration data reduction (2.8 min/admission) (68%)
(increase)
b. Manual retrieval of previous registra- elimination @ = -=--- omitted~---~
tion data
c. Redundant capture-patient registration elimination 0.8 min/admission 100%
data
d. Produce MIRC reduction 3.0 min/admission 91%
3. Time savings resulting from information reduction 23.8 hr/day *
availability (Ad Hoc reports)
4, Time to produce Patient Strength Report reduction 1 hr/day 100%
5. Time to maintain Patient Information File reduction 0.8 min/admission 41%
6, Eliminate individual ward Bed Occupancy Lists elimination unaffected 0
7. Nursing staff time devoted to clerical reduction unaffected 0
activities
B. Time to Train New Personnel
1. Supervisor time reduction * 50%~88%
2. Tiwe to become proficient reduction * 0%~50%

A\ Arthur D. Little, Inc. 9
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Table 2 (Continued)

SUMMARY OF EVALUATION RESULTS
Anticipated Observed Change |
Change Measured Percent
f
C. Patient Time |
1. Portion of length of stay due reduction (2.5 min/patient) (11%) i
to administrative requirements (increase)
2. Patient waiting time reduction (4.1 min/patient) (55%)
(increase)
3. Patient time for:
a. Registration/Admission reduction 2.5 min/patient 25%
b. Discharge reduction 0.5 min/patient 13%
b, Active duty patient time for registration, reduction same as C-3 above
admission, discharge
D. Patient Service
1. Number of unidentifiable result reports reduction unaffected 0%
2. Patients seen without complete Medical Records reduction @ = ==--- omitted-~-=-~-
3. System security and data privacy increase @ = = ~===e- omitted-«-=--
E. Financial Benefits
1. Collection of monies for pay services increase * 0%-41%
2, Elimination of registration forms elimination @ = = =---- omitted-~-~-
3. Personnel costs reduction * 11%
4, Nonpersonnel costs reduction = e-e-- omjitted----~
5. Total operating cost reduction =00 06~-=== omitted=----
F. Patient Satisfaction increase unaffected *
G. Staff Satisfaction increase average rating 3.42 of

4.0 overall

*
Quantifiable data are not available.

10
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supervisor reported that two of five full-time employees (FTE) previ-
ously needed for coding Clinical Record Cover Sheets have been
assigned to other duties. This implies a 40% increase in office
productivity.

b. Business Office

Duties in the Business Office which are affected by TRIPAD
include routine patient billing activities and reconciling the Ac~-

counts Receivable with the funds collected daily. The office
supervisor identified the latter as the major office activity. Work
sampling data indicate the time required to reconcile accounts
receivable has been reduced from 72.0 min/day to 47.5 min/day. This
indicates a 347 increase in productivity in this activity.

c. R/ADT Office

The major function of the R/ADT Office is admitting and discharg-
ing patients. Of these two activities, admitting patients (which
includes collecting registration information) is the more time consum-
ing function.

The activities and personnel time required for patient registra-
tion and admission activities are presented in Table 3. These results
are based on work sampling activities in the R/ADT Office. The total
time required to register and admit patients, however, has increased
by 292 (2.9 min/patient). This is, in part, due to the new task of
entering patient registration/admission data into the TRIPAD system
(1.4 min/patient). In addition, more staff time (additional 0.5
min/patient) was needed to find beds for patients during the
post~implementation data collection period. The time to locate beds,
however, is primarily a result of the level of facility use and is not
greatly affected by the TRIPAD system.

2. Time for Admission and Disposition Functions

In addition to an overall increase in productivity in the offices
affected, the objectives for the TRIPAD system identified several
specific functions for which time savings were expected. The success
with which the Keesler system met those objectives varied consid-

erably, and the results are discussed below.

11
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Table 3

COMPARISON OF PERSONNEL TIME TO COMPLETE REGISTRATION/ADMISSION
FUNCTIONS
Time min/patient
Function Baseline Post-Implementation
[
1. Complete AF560 and assign 4.2 3.0 |
register number

i
2. Enter registration data. - 0.9 It

3. Enter admission data. - 3.0

4, Determine bed availability. 0.5 1.0

. 5. Update Bed Status Worksheet. 0.7 0.9

. 6. Prepare addressograph plate 2.8 0.3
(MTRC) . i
)
7. Imprint forms and wristbands. 1.6 0.3 .
8. Assemble patient chart. 0.2 3.5 f
, TOTAL 10.0 12.9 .
|
!
12 :
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a. Collecting Patient Registration Information

Under manual operations, the activity of collecting patient
registration information involved only completing the form AF560
(Request and Authorization for Admission). The automated svstem has
added new activities to this process; entering patient registration
and admission data into the TRIPAD data base. As a result, the time
needed to enter patient registration data (including admission data)
and to complete the AF560 has increased 64% (2.7 min) rather than
decreased as expected,

b. Collecting Patient Registration Data More than One Time

One of the advantages of the TRIPAD system is that patient
registration and admission data, once entered in the data base, are
available to all systems which interface with the PAD data base;
eliminating the need to capture that data more than once. This was
one of the original objectives for the system and it has been fully
achieved. A stop at the Business Office previously made by
inprocessing patient has been eliminated because registration data
previously collected at that stop is now available through the system.
This results in a savings of about 0.8 minutes of Business Office
personnel time per admission. Similar savings can be expected if
other automated systems are interfaced with the TRIPAD data base in
the future.

c. Producing the Medical Treatment Recording Card (MTRC)

The MTRC is an addressograph card (like a credit card) which is

imprinted with patient identification information. The card is used
to quickly imprint a variety of forms such as laboratory and radiology
requests, pharmacy orders, etc.

The MTRC was previously produced manually at a machine which
punched one letter at a time. Automating MTRC production was another
objective of the TRIPAD system which was achieved. The procedure
which previously consumed 2.8 minutes of personnel time per admission
has been automated and now uses only 0.3 minutes. This 1is a 89%
savings in clerk time.

3. Personnel Time to Complete Routine Activities

The TRIPAD system at Keesler produces 41 reports on a regular

(daily, weekly, or monthly) basis., Thirteen of these reports were
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previously produced manually and are now produced automatically. Most

of the remaining reports are "ad hoc reports" which have been designed
by MTF staff to meet specific information needs throughout the
facility.

Another objective of TRIPAD is to save personnel time throughout
the MTF by making patient registration and admission data available
for a variety of uses. These reports are the mechanism through which !
these data are made available. The recipients of each
system~generated report were interviewed to gather estimates of the

amount of time saved by this information.

Table 4 1lists the personnel time saved by each of the System
products and known users as of 1 October 1983. This table indicates
that the total time saved is 23.8 hr/day or nearly 3 full time emplov-
ees (FTE). These savings are realized in one of two ways depending on
the origin of the report:

[ The time savings accrued in the A&D and Business
Offices result from automating the production of previ-
ously required reports. These figures are based on
baseline data collected in those offices and
post-implementation interviews with office personnel.

e Time savings listed for other work centers are estimat-
es of time saved when completing routine activities.
These estimates were provided by the report users

during post-implementation interviews.

In three cases, the users felt the reports they received resulted
in no personnel time savings. The Infection Control Nurse recently
I ordered three reports but noted that the information reported was
inconsistent with other data sources and, therefore, she will not use
the reports until the problem is alleviated. She further noted that

if she could trust the data, she would not save any time but would

significantly improve patient care.

The Nursing Services Office reported no time saved by any of the
'! g system products. This statement conflicts with an estimate by the
: former Assistant Head of Nursing who estimated that she saved 2 days

b, per month in making staff assignments by using one of the ad hoc

14
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reports. In addition, she noted that the improved allocation of

personnel resulted in improved patient care and improved staff morale.
In spite of these comments, the more recent estimate of no savings was
used for this analysis.

One other Work Center, the Pharmacy, reported no savings in
pharmacy personnel time as a result of a report which provides the
Pharmacy with registration data for individuals newly registered in
the TRIPAD data base. The information, when received, is manually
loaded into the Pharmacy data base. In this instance, however, the
office supervisor noted that the report results in a savings of
patient time which justified the document.

4. Personnel Time to Produce the Patient Strength Report

The Patient Strength Report is a daily report listing numbers of
patients by personnel type, including active duty officers, enlisted
personnel, retired personnel, dependents, and others. Numbers are
listed by patient type including inpatients, quarters, leave, AWOL,
etc. This is one of the reports regularly generated by the R/ADT
Office and was specifically identified as an area where time savings
were expected. The R/ADT supervisor reported that this report is
fully automated, resulting in a savings of approximately one hour per
day.

5. Time to Maintain the Patient Information File

The Patient Information file is a 3x5 card file containing
registration and admission information on each current inpatient and
quarters patient. It is used by R/ADT personnel to access frequently
needed patient information such as room numbers, home address, etc.
Baseline data indicate that 1.9 minutes per admission were spent
maintaining this file while post-implementation data show this figure
to be 1.1 min/adm. This implies the time spent in maintaining this
file has decreased 0.8 min/admission (41%).

6. Time to Produce Bed Occupancy Lists

Bed occupancy lists i1dentify patients on each ward by room
number. These lists contain notes on diagnosis and treatments and are
compiled by the nursing staff at the end of each eight-hour nursing
shift. One of the expected impacts of the TRIPAD system was that the

16
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bed occupancy lists produced by the individual wards would be replaced

by a system-generated, consolidated ward Bed Occupancy Report.
Interviews with nursing staff personnel indicated that this was not
the case. Lists are still generated on the wards. Staff members
noted that lists generated on the wards are more current than informa-
tion in the TRIPAD system. As a result, they believe that the exist-
ing procedures result in less confusion than would be encountered bv
an automated procedure. They also noted that the situation mayv change
if the wards had access to the TRIPAD data base via terminals on the
wards. If this were the case, the ward personnel could ensure that
the data base was current.

7. Nursing Time Devoted to Clerical Activities

Another expected benefit of the TRIPAD system was a general
reduction in the time that nursing staff spent in clerical activities.
The mechanism for this reduction is not described in the documentation
which identifies this benefit and interviews with nursing staff
supervisors indicate that the TRIPAD system has not affected the
clerical activities required of the nursing staff.

B. TRAINING TIME

Another expected benefit of the TRIPAD system was reduced time
needed to train new personnel. Since no formal training activities
exist for the offices affected by TRIPAD, this benefit could be
manifested in two ways: the supervisor time needed to train new
personnel and the average length of time before a new employee became
proficient at his or her job. Supervisors of each office were inter-
viewed and asked to estimate these data. Their responses are sum~
marized in Table 5.

These results indicate a belief on the part of supervisors that
the system may not decrease the time needed for a new employee to
reach proficiency, but the system can identify mistakes as they are
made, thereby reducing the amount of direct supervision required

during the training period by a range of 50% to 88%.
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Table 5

TRAINING TIME FOR NEW PERSONNEL

Time
Supervisor Time to Reach Proficiency
Before After Before After
R/ADT 12-24 hrs 6-12 hrs 4 weeks 2 weeks
CR 528 hrs 66 hrs 6 months 6 months
BO 8 hrs 4 hrs 6 months 6 months

C. PATIENT TIME
In addition to saving hospital staff time, the TRIPAD system was

expected to reduce the time patients spend attending to Patient
Administration activities. In addition to improving patient satisfac-
tion, a reduction in active duty patient time, if significant, could
result in more time spent by active duty personnel at their regular
jobs. Although patient time needed for some of the activities was
reduced, the data presented in Table 6 indicate that overall patient
time for administrative activities increased.

1. Length of Stay Attributable to Patient Administration

One of the benefits expected from the TRIPAD system was an
overall reduction in the portion of the average 1length of stay
attributable to the patient administration process. This process was
taken to include the R/ADT and Business Office visits occurring at
both admission and disposition. The data indicate that the patient
time spent in R/ADT and the Business Office due to patient

administration activities increased 2.7 min or about 11%.
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Table 6

AVERAGE PATIENT TIME FOR PATIENT ADMINISTRATION ACTIVITIES

System

Manual Automated
(min) (min)
Waiting to begin admission process 7.53 11.67
Registration/Admission 10,11 7.59
Business Office Inprocessing 0.28 0
Disposition 3.60 3.15
Business Office Clearance 1.70 3.48
TOTAL 23,22 25.89

2. Patient Waiting Time

When patients first arrive at the R/ADT office, they must usually
wait while patients who arrived earlier complete their admission
procedures. Reducing this waiting time was specifically identified as
an objective for the TRIPAD system. However, the data presented above
indicate that waiting time in the admission process has increased
about 4.1 minutes (55%). According to facility staff, this increase
is due mostly to the shortage of beds at the facility and the time
spent locating a bed for each new inpatient. The increase is also
partially related to procedural changes which will be discussed below.
3. Patient Time for Admission and Discharge

The data presented in Table 6 above reveal that the patient time
required for the actual registration and admission process has de-
creased 2.5 min (25%). This finding is somewhat surprising in view of
the increased personnel time noted earlier for the same activities;
however, it is not contradictory. Admission procedures have been

modified to allow some of the preliminary work to be done while the
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patient is waiting, whereas under the old procedures all of
this work was done with the patient at the admissions window. This
change also contributed to the increased waiting time noted above.

Business Office inprocessing was never a time~consuming activity.
It has now been completely eliminated, saving about 17 sec per pa-
tient.

The available data indicate disposition time may have been
reduced slightly. However, because no baseline data exist for
Keesler. The baseline figure of 3.6 minutes from a small sample at
Fairchild AFB was used for the comparison. The Fairchild data are
onlv estimates of baseline operations at Keesler.

The time required to clear the Business Office upon discharge is
nearly doubled, increasing 1.6 minutes. This is surprising in light
of the degree of automation in the Business Office. A possible
explanation is that the baseline time does not include any patient
waiting time whereas the time under the automated system does. The
documentation for the baseline data does not include any assessment of
this and, therefore, the baseline figure has been taken as including
walting time and service time.

4, Time to Admit and Discharge Active Duty Patients

Another objective specified for the TRIPAD system was a reduction
in the time needed to admit and discharge active duty patients., The
reason for this goal is that time spent by active duty personnel away
from their assigned duties is a cost to the government.

Baseline data, however, did not differentiate between active duty
and non-active duty patients. Because of this it could not be con-
cluded that the baseline time needed to admit and discharge active
duty patients differed from the time needed for other patients. Also,

no procedural differences for active versus non-active duty patients

were observed during the post-implementation data collection activity.
Therefore, the times listed in Table 6 are assumed to apply equally to
both categories of patients, indicating that this criterion was not

Yo e——

met.
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D. PATIENT SERVICES

The one criterion related to patient service is the number of

result reports for laboratory or radiology work which cannot be
returned to the requestor because of incomplete patient identifica-
tion. No baseline data existed on this issue and so personnel in both
areas were asked to compare these problems before and after TRIPAD was
installed. In all cases, those interviewed felt that improper identi-
fication has not been a problem for inpatient work and the automated
system has had no noticeable affect. The primary reason for this is
that the MTRC, which is used for imprinting all inpatient work orders,
was in use at the facility before the system was installed. Virtually
the same card is presently used (automatically produced but the same
product) and from the perspective of the Laboratory and Radiology
Departments, no observable change has occurred.

E. FINANCIAL BENEFITS

Two financial benefits were studied as system objectives. These

include increased collection of monies for pay services and a decrease
in personnel costs. Both benefits are discussed below.

1. Collection of Monies for Pay Services

Another expected benefit is an improvement in the collection of
monies for pay services. This results from the automated billing and
follow-up procedures built into the Business Office function. The
measure of this improvement was taken to be the rate at which delin-
quent accounts are written off at the Base Accounting and Finance
Office (BAFO). These accounts are taken off the books by transferring
them to the Air Force Accounting and Finance Center (AFAFC) at Lowrey
AFB, Colorado. Table 7 presents the funds which were transferred to
AFAFC based on records provided by the BAFO. Transfers are listed for
the Fiscal Year in which the debt occurred.

These data show that over a 19-month period, ending April 30,
1983, a total of S$14,441,442 in delinquent funds were transferred to
AFAFC. This results in an average monthly transfer of $760,076. In
the first five months of the automated system operation, $3,311,041
were transferred averaging $662,208 per month or an apparent 13%

reduction.
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Table 7

DELINQUENT ACCOUNTS TRANSFERRED TO AF ACCOUNTING AND
FINANCE CENTER, LOWREY AFB

Month FY82 FY83 Total
Prior to October 1982 $6,338,095 $ $6,338,095
October 1982 4,556,982 4,556,982
November 0 0
December 738,480 738,480
January 352,790 352,790
February 1,387,860 897,275 2,285,135
March 15,750 0 15,750
April 19,570 134,640 154,210
TOTAL 14,441,442
May 0 0 0
June 0 0 0
July 0 300,906 300,906
August 0 1,978,000 1,978,000
September 253,820 778,315 1,032,135
TOTAL 3,311,041
22
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This result is difficult to interpret for a number of reasons.
At the time these records were collected, none were available prior to
October 1982. Assuming the pattern of transfers is the same from year
to year, a great deal of delinquent FY1981 funds (possibly as much as
$7,000,000) may have been transferred during FY82, but these funds are
not reflected in the "prior to October 1982" figure. If this were the
case, the 19-month total would be about $21,400,000, averaging S$l.1
million per month. This would indicate that a 41% decrease has been
achieved.

On the other hand, the post-implementation period is less than
one year, and therefore, does not reflect any seasonal variation which
may occur., Data are insufficient to pinpoint the cause for the
reduction in transfers occurring in March through July. If this is a
seasonal lull, and the rate of transfers increases significantly in
the fall and winter months, the 13% reduction noted above could be
reduced or completely eliminated. Given the available data, however,
the 137 reduction is taken as the benefit of the TRTPAD system.

2. Personnel Costs

An expected long-term benefit of the automated system was a
reduction in personnel costs in the Patient Administration Section.
Neither baseline data nor historical documentation of personnel pay
are available for the period before the first TRIPAD module was
installed (FY1980). Therefore, no comparison of dollars paid can be
made. The number of personnel employed in each of the affected
offices before and after implementation was determined, however, and

these data are presented in Table 8.
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Table 8

STAFFING LEVELS IN OFFICES AFFECTED BY TRIPAD
(Number of Full-Time Employees)

Pre-Implementation Post—Implementationb
R/ADPT g2 8
Clinical Records a 10
Business Office Sb 5

3Baseline data collected February - April, 1980.

bInterview data collected October - 1983,

These data indicate that the total staff in the affected offices
has increased one FTE or about 57%. This result, however, is mislead-
ing because the emplovee added has virtually no interaction with the
TRIPAD system. In the office where the increase occurred, the number
of personnel dedicated to the tasks supported by TRIPAD decreased from
five to three (the two surplus slots were shifted to other duties
unaffected by the automated system). This implies a net reduction of
two out of 18 FTE in TRIPAD-supported functions or a staff reduction
of 117,

F. PATIENT SATISFACTION
Another expected benefit of the TRIPAD System was an improvement

in overall patient satisfaction with matters related to Patient
Administration (PA). The indicator of satisfaction was taken to be
the number of patient complaints concerning Patient Administration
matters.

No baseline data were collected on this subject. Also, results
of the Hospital Services Office patient surveys, which are completed

by a random sample of departing patients, are not available prior to
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' February 1982 (nearly one year after the R/ADT module became opera-
tional). Therefore, supervisors in Patient Affairs, R/ADT, and
Business Offices were asked about patient complaints and whether the
frequency or number of complaints has changed since the TRIPAD system
was installed. All those interviewed stated that patient complaints
were minimal and no noticeable change had occurred.

Formal (written) complaints are channeled through the Patient f
Affairs Office and number about five per year. These rarely deal with
Patient Administration matters. Informal complaints heard by the
R/ADT Supervisor usually focus on the length of time patients must
wait for beds. This issue is primarily a function of bed availability
and outside the control of the Patient Affairs Office.

Informal complaints heard in the Business Office usually result
from misunderstandings concerning billing procedures on the part of

patients, also outside the control of the Patient Affairs Office.

Although some complaints focus on billing errors, these are few, and
the Business Office module has not been operational for a sufficient
period of time to detect any changes.
G. STAFF SATISFACTION

A survey was taken in the three offices that work with the TRIPAD

System, R/ADT, Clinical Records, and Business Offices. The purpose
was to gage the level of satisfaction with the system felt by person-
nel in those offices. The questionnaire is presented in Appendix B
and results are presented in Appendix C. The overall satisfaction
rating (weighted by importance*) on 17 issues was 3.42 where 4.0 was
the highest level of satisfaction. When asked to comment on seven
undesirable occurrences, respondents indicated that such occurrences
were rare or they didn't know. When asked to compare the present

frequency of these occurrences with the frequency under manual proce-

Vot b e aemd oed oo G G0 OGN O W o ——

dures, most respondents felt that the undesirable situations occurred

less frequently with TRIPAD. Respondents tended to agree strongly on

D«!—-—,

4

five positive statements about the system. Finally, respondents
agreed that the system was easy to learn and use. In summary, the

results indicate that the staff is satisfied with the TRIPAD system.

x ,
Refer to Appendix C for a discussion of weighting procedure. |
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IV. CONCLUSIONS

Table 9 presents the evaluation results in terms of the stated
objectives, These data indicate that 13 of the 28 criteria identified
in Section II have been met. Six of the original criteria were
omitted from the analysis due to insufficient data or due to changes
in the intended functions of TRIPAD since the criteria were estab-
lished.

0f the nine objectives that were not met, five are related to the
time required in the registration/admission process. This increased
time is, in part, due to the TRIPAD system. For example, the new
tasks of entering registration and admission data at the terminal are
imposed by the system. Other components of this increase are due to
external factors such as bed limitations and procedural changes, which
are not impacted by the system.

Two of the objectives which were judged to be not met, changes in
unidentifiable result reports and patient satisfaction, were not
directly measurable, and the results are based on interviews with
personnel in the affected areas. 1In both cases, the interviewees did
not feel that issues had ever been a problem and stated that there was
no noticeable change. These results, however, may not accurately
reflect the changes, Since those interviewed may not have been
sensitive to the issues in the past, they may not be aware of subtle
changes that have occurred.

The last two objectives which were not met focus on nursing staff
time. The main reason these were not achieved is that the ward
personnel do not have access to the patient data base and, therefore,
cannot ensure that it is up to date. In fact, the R/ADT office
depends on a daily review of the bed occupancy lists (generated in the
wards) to update the patient files in the TRIPAD system.

One step toward meeting these objectives would be to put ter-
minals in the wards and revise procedures so that ward personnel would

confirm patient arrival and notify the system when patients are
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discharged. This would ensure that the data are sufficiently current

to eliminate the bed occupancy lists. The majority of clerical
activities performed by nurses, however, have to do with documenting
patient treatments and ordering diagnostic tests. These duties will
not be supported by the TRIPAD system alone, but TRIPAD interfaced
with other automated systems (TRIPHARM, TRILAB, TRIRAD, etc.) will
provide a means of supporting some of the duties.

Many of the objectives of the system overlap and, therefore,
appear to overstate the benefits. Table 10 presents a distilled
picture of the benefits documented in this evaluation. These results
show that the two most striking benefits result from supporting the
Clinical Records Office and the ad hoc reporting capability of the
system, In the Clinical Records Office, the system serves as a
sophisticated word processor which automatically identifies coding
errors and permits easy error correction. This capability results in
a personnel time savings equivalent to two FTE.

The largest single benefit identified was attributed to the
information availability provided by the svstem reporting capability
discussed in Section ITI-A-3., Data (primarily from interviews) indi-
cate that these reports save an equivalent of three full-time employ-
ees. This saving should also increase with time as the hospital staff
become aware of the information available and how they can use it.
This result implies that the maximum benefit in this area can be
achieved by providing the MTF with maximum flexibility in creating
reports that meet the needs identified by the facility staff.

In addition to the benefits noted above, two nonquantifiable
benefits were noted. Staff satisfaction with the system itself
appears quite high as evidenced by the staff survey. TRIPAD may
contribute to a more general feeling of job satisfaction. Nursing
Office personnel commented that the workload information available can
lead to an improved allocation of personnel resources and result in
improved staff morale.

Finally, a significant, although nonquantifiable, benefit is a
possible improvement in patient care. Nursing personnel stated that
the improved resource allocation noted above also improves the care

provided with the available resources. In addition, the Infection
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Control Nurse noted that data in the system could help her identify
areas where hospital-spread infections are problematic, and as a
result help to reduce the incidence of these infections. Finally,
several of the staff members interviewed noted that the information
available greatly improves bed management bv identifying patients who
may be ready for discharge. This minimizes each patient's hospital
stav, and as a result, maximizes the number of patients that can be

treated at the facility.
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APPENDIX B
POST-IMPLEMENTATION DATA COLLECTION INSTRUMENTS
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FORM YPAD-1

WORK SAMPLING FORM -~

R/ADT

Pl'iod 1 Period 1 Unit _1 Shift ___ Day ___ Time
1 2 3 4 5
Staif Primary Activity Activity
_"‘Name Tyre activiey Two Three

/ / /

T 10 11 12 13 14 15 16
[}

/ / /
| / / /
_ml / / /

/ / /
| / / /

/ / /
_—‘ TIME / / /

6 7 8 9
_‘ / / /
10 11 12 13 14 15 16
! / / /
|

/ / /
] / / /
—y—— e / / /

‘ / / /
! / / /
4
TIME / / /
l 6 7 8 9
/ / /
10 11 12 13 14 15 16
| / / /
_l / / /
/ / /

7 8 9
Page of
Shife Codes: 1 Day
2 Evening
3 Night
Day Codes: 1 Monday
2 Tuesday
3 Wedneasdav
& Thuzaday
S Friday
6 Saturday
7 Suaday
Staff Type: 1 Ofitlce Supervisor
2 Offfce Clerk
3 Other

Activity Codes

Patient R/ADT:

10 Complete AFS60

11 Enter Registration Data

12 Enter Admission Data

13 Determine Bed Availsbility

14 Update Bed Status Worksheet

15 Prepare Addressograph Plate

16 Ismprint Forms, Wrist Bands

17 Assemble Patient Charr

18 Enter Disposition, Trangier Data
19 Other R/ADT Functions

Clerical Activities:

30 Sort, Stamp and File Clinical Records
31 Attach Labels to 3x5 Cards

32 Disperse and File 3x5 Cards

33 Pull Clinical Record/Insert Chart

34 File Quarters Patient Outpatient Record
35 Pull Quarters Patient Outpazient Record
36 Raquisitioning Supplies

Report Generation:

40 Cross Check Bed Status with Nursing Service 24-Hour
41 Transcribe Bed Status Sheet
42 Other Report Preparation

Other Terminal Activities:

50 Update S1/VSI File
51 Retrieving Patient Data

Other Activities:

60 Searching Card File for Patfent Data
61 Servicing Equipmant

Awvay from Area:

74 Tratoing

75 Meeting/Sewinars
76 Getting Supplies
77 Cliinical Records
78 On Ward

79 Computer Center
80 Personal/Meal

81 Other

82 Unknown

Communication With:

90 Telephone

91 Medical Staff

96 Other Staff - R/ADT

97 Other Staff - Non-R/ADT

98 Patient and/or Feaily




WORK SAMPLING FORM - BUSINESS OFFICE

L]
?el’od 1 Period 1 Unit 2 Shift Day Time
1 2 3 4 5 6 7 8 S
Staff Primarv Activity Activity Page of
__Elame Tyne Activity Two Three ge __ o
Shift Codes: 1 Day
| / / / 2 Evening
‘ l 10 11 12 13 14 15 16 3 Nighe
/ / Day Codes: 1 Monday
2 Tuesday
3 Wednesday
4 Thursday
__' / / / 5 Friday
6 Saturday
/ / / 7 Sunday
‘ Sctaff Type: 1 Office Supervisor
/ / / 2 Office Clerk
3 Other
—l_ / / / Activity Codes
Window Transactions:
- / / / 11 Create Voucher/Acknowledgement of Indebtedness at Termir
12 Count Money
l 13 Input Transaction at Terminal
TIME / / / 14 Other Terminal Activities
t
6 7 8 9 Clerical/Bookkeeping Activities:
« 20 Pile Voucher/Acknowledgement of Indebtedness
_ / / / 21 F111 to Form AF1087
10 11 12 13 14 15 16 22 Fill in Form AF1139
23 Complete AF 1091
/ 24 Complete AFS44
— / / 25 Check AFS546 against AF546
26 File AF544 and AF1091

/ 27 Photocopy AF1339
/ / 28 Fold Lecters and Stuff Envelopes W

30 Search Suspense Flles

31 Type Information on DD1131
32 Type SF1080

33 Type DD-7A

34 Transcribe VA Names on AF3143

___ / / / 35 Reconcile Cash on Hand wit Draft DD1131
l Accounting Officer of the Day (AOD) Activities:
/ / / 40 Inventory AOD Envelopes
41 Balance Pacients’ Trust Fuad
/ / / 42 Write Receipts
..._‘ 43 Brief AOD (Evening)

Other Activicties:

50 Raview ASD Sheet
51 Repair Equipment

Avay from Area:

16 70 Pick Up A&D Sheet
71 Deliver Vouchers to Accountir ~-nd Finance
72 Daliver DD1131 cto BAFO

73 Deliver Month-to-Date B{lls to ' -

74 Training

75 Meeting/Seminar

76 Getting Supplies

79 Computer Center

80 Personal/Meal

81 Other

82 Unknown

Communication:

90 Telephone

91 Medical Staff

92 Ocher Staff - B0

93 Other Staff - Non-BO
98 Patient and/or Family
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QUESTIONNAIRE

“our answers to tne faliowing questicns will neip evaiuate satisfaction with the present

aAges

=ient administrstion {TRI-PAD) operation wi
Tions Oor eacn Cazje and return this guestionnaire as instructed.

confidential.

-n

0

isted below are gjeneral characteristics of the TRI-PAD operation.

acplicaole.
of this section.
piease mark the column su headed.

thin znis nospita’.

Please answer the ques-
Response will Se keot

L In the first
section please indicate your rating of the [MPORTANCE of each; in the second sec-
tion piease rate your CURREMT SATISFACTION witn each at this medical treatment

facility by marking an £ unaer the column that best describes your opinion where

Space has been provided for comments about satisfaction at the ena
If you do not know, or the question is not applicable to you,

Undecided Don't Xnow

Very Somewhat as to Not Very or Not
FIRST, RATZ THE IMPORTANCZ: Important Important Importance Important Aoplicable
Availability of complete
reqistrazion information
on patients 1 2 3 4 5
Accuracy of catient regis-
+ration information ] 2 3 4 5
Access to patiernt reaistra-
tion informaticn 1 2 3 4 5
Timely updating of ragistra-
tion information 1 2 3 4 5
Time rezuired to generate
éaily R/ADT recorts 1 2 3 4 5
Access to patient location
information 1 2 3 4 5
Tiwe required t0 check
caily R/ADT recorts i 2 3 4 5
Zase ¢f generating clinical
reccrd cover sheet 1 2 3 3 3
Availapility o€ data for .
Monthiy workloag recorts 1 2 3 4 3
Avaiiapility of data for
UCA zuarterly reoort i 2 3 4 5
Time spent cn the disposi-
tion function ] 2 3 4 3
Availability of patient
information needed for
¢ispositian 1 2 3 4 g
Tlimination of nulitipie
and redundant patient
regisirations 1 2 3 4 -5
~ccuracy ¢F nospital cen-
sus ana bed availabiiity 1 2 3 4 5
acguracy of information
related tO charges and
5illings 1 2 3 4 3
Availability of zatienz
¢cnarqe 3ang 5illing infor-
mazien i 2 3 4 z
Yiumser of deiinguens
accounts b 2 : 2 =

w
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i
Undecicea ton't Kncu
i Very Somewnat as 0 Not Very  Net at Al or ot
NOW. 3ATE /TUR SATISFACTICN: 3azisfisd Satisfiad Satisfaczior Satisfied Satisfieg Appiicacle
2. Avatiapiifiy of complets
reciscratien intormation ;
' 2n fatisnts b 2 3 4 3 € <=
5. Accuracy of pasient regise .
sration info-mation i 2 3 1 £ 6 =
<. Access %o patient regis- _ ) A
tration information 1 2 3 4 5 8 -=
¢. Timely updating of regis- o
' tration information i 2 3 4 5 6 -
) 3. Tirve recuired to
jenerate daiiy /ACT ) -
resorss 1 2 3 4 5 6 <3
, l £. Access 0 patient location .
L infirmation 1 2 3 4 5 6 -
a Time resuyirac 0
cnzck daily R/AST
resorts 1 2 3 4 5 6 i
% 1. Ziasa of generating c¢lini-
kY ! cal racorc cover sneet 1 2 3 4 g 6
H i, avaitabilisy of data for
' montniy workload reports 1 2 3 4 = 8 -
b 3. Availapiiity of data for B
X ' <CA zuarterly reoort 1 2 3 4 5 € 2
; . Time ssent an the disdosi- )
tion function 1 2 3 ) 3 6 i
:- T, Avaliability of patient
informaticn needed for )
diszostion i 2 k) 4 = 5 :
~. ZIZiiminaticon of muitioie
' ing redundant fatient i
recistrations i 2 3 4 5 5 “*
%, Azcuricy of hosoital cen- )
sus and ted availapility 1 2 3 1 : 6
) ' 3. Accuracy ¢f informaticn
! reiates tC Inarzes and
silings 1 2 3 4 S 3 -
f .. Zsaiiapility af patient
/ ' cherze and 2iliing )
3 information 1 2 3 4 5 6 e
3. lumcer 3¢¥ delinquent
’ accounts 1 2 3 é S 6 A
. [}
§ - .
. Limrments: -l
.-
.
i i
»
‘ B-5
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How often would you say the following occurs with the TRI-PAD system?

Undecided
or
0¢can Cccasionaily 2cn'%t Xnow 2arely laver  2galicapie
Irrors in patient regis-
traticn informaction 1 2 3 hl 35 8
Multinle registrations For
tne same 2fatient 1 2 3 4 S 6
Jifficulsy in determining
fatient's room 1 2 3 4 5 6
irrors in reoorted patient
location 1 2 3 4 3 5
Zrrors in preparation of
clinical record cover
sneet 1 2 3 4 5 6
Delays in preparation of
clinical record cover
sheet due to incompiete
or late return of records B
to medical records 1 2 3 4 5 6
Zrrors in the coding
transcript (AF 1368,
AF 1367) 1 2 3 3 5 6

Di3 you work at this facility befaore January 1981 when TRI-PAD was instailed?
1. Yes
2. o {If No, pieasa go to Question 3.)

.f sou werked here Sefore TRI-PAD was installed, plieasa rate the relative frequency
¥ the “ollcwing events with TR[-PAQ compared to the grevious manual R/ADT ocperations.

-~
ol

More Simitar Less
frecuently Frequency Undecided Frequently ever
With With or With Witn

TRI-24D TRI-PAD Jon't Xnow TRI-PLD TRI-2AD
Zrrors in patient racis-
tration information 1 2 3 4 3
“uitiole registrations
for tne same patient 1 2 3 4 5
Sifficulty in determing
osatient's room H 2 3 B} 3
fr=ars in repor:ed
ratient location i 2 3 a )
Zrrars in sreparation
0f ¢linical record
cover sneer 1 2 3 - 5
Delays in greparation of
zlinical racord cover
sheet due %0 incomplete
aor late return of racords
to meqical records 1 2 3 1 5
Errors in the coding
transcrige (AF 1364,
AF 1367) ] 2 3 1 3

+3

w
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The following statements describe opinions about the TRI-PAD system.
extent to whicn you agree with each statement by marking an X in the appropriate column.

Please indicate the

Agree Agree Disagree Disagree
Stronaly  Scmewhat Undecided Somewhat Strengly

The automated system makes My . :
iob eastier 1 2 3 4 5 EH :
The automated systam makes _ :
my work more efficient i 2 3 4 5 53
The automated systam makes »
my work more cnaiienging 1 2 3 4 S 30
The automated system reduces
the number of people needed B
t2 handle the work 1 2 3 3 5 3.
The automated system reduces )
the number of errors 1 2 3 4 5 22

Please indicate the extent of your agreement with the following statements about

using the system.

Agree Agree Disagree Disagree
Strongly Somewhat Undecided Somewhat Strongly
it did not take a lot of
time to learn to use it 1 2 3 4 5 53
It is easy to use 1 2 3 4 5 5-

Please indicite the iocation in which you work.

i, R/ADT

2. Clinical Records
3. BSusiness Office

4. (QOther (Please specify)

How long nave you worked at this hospital? (Mark one)

1. 3-35 months

2. 7-12 months

3. 13-23 months

4. 25-35 months

3. More tnan three vears {specify hcw many .)

Are you in tne military? (Mark one)

1. VYes
2. o
Comments

m
w
1
"

9

LR

e i e

Thank vCcu “or your time and effor:.
araviged %o

Please return this questionnaire in

tne envelcre
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APPENDIX C

POST~IMPLEMENTATION DATA COLLECTED

/A Arthur D. Little, Inc.




Employees Observed

Total hours observed

Total Admissions
Inpatient
Quarters

Total Dispositions

Inpatient
Quarters

/A Arthur D. Little, Inc.

WORK SAMPLING DATA
R/ADT
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' WORK SAMPLING DATA
BUSINESS OFFICE
' Employees Observed 3
Total Hours Observed 17.3
' Total Winauw Transactions 56
! Total Delinquent Letters Sent 38
l |
{ |
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&
T i)
.- i
- y
~ i
-, 2
c-5 i
L A\ Arthur D. Little, Inc. =
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Table Score
1 1
2
3
4
2
0
1
2
3
4
3,4 1
2
3
4
5

Weighting Procedure

STAFF SATISFACTION SURVEY

Interpretation

Importance

Not very important
Undecided

Somewhat important
Very important

Present Frequency

Never
Rarely

Undecided
Occasionally
Often

Disagree strongly
Disagree somewhat
Undecided

Agree somewhat
Agree strongly

Satisfaction

Not very satisfied
Undecided

Somewhat satisfied
Very satisfied

Comparison to
Manual System

Never with TRIPAD

Less frequently with
TRIPAD

Undecided

Similar f{requency

More frequently with
TRIPAD

The results presented in Table 1 that follow are weighted by impor-
tance. Respondents rated the importance of each issue and their

satisfaction with the system.

The average importance of each issue

was determined as the numerical average of the responses ("not appli-

cable" responses were omitted).

The weighted satisfaction on each

issue was then determined by the following formula:

L (individual importance x individual satisfaction)

satisfaction =

A Arthur D. Little, Inc.

L individual satisfaction

c-9
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SUMMARY OF TIMED OBSERVATIONS

Admission Waiting Disposition
R/A i
Date Time No, Time No. Clear AaD No. Total No.
(min) (min) (min) (min)
9/27/83 4,76 15 9.32 17 5.14 2
9/28/83 16.98 10 6.50 10 1.11 13 5.20 7
9/29/83 13.27 9 6.94 9 3.20 5 5.79 5

Arthur D Littlelnc '




APPENDIX D
DETAILS OF BENEFIT CALCULATIONS
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A, Personnel Productivity

1. Time per unit of workload

a. Time to register and admit patients

Data available - baseline:

o personnel hours worked during survey period ~ 1014

o inpatient admissions - 1146

o quarters and admissions - 187

Avg. Time
Task % Time Per Admission
Coumplete AF560 and assign register no. 9.1 4,2
Determine bed availability 1.0 0.5
Update Bed Status Worksheet 1.6 0.7
Prepare MTRC 6.1 2.8
Imprint forms, etc. 3.5 1.6
Assemble patient chart 0.5 0.2
TOTAL 10.0

Example calculation:

7% time x 1014 hr
100 x (inpatient + quarters) admissions

Avg. time

A\ Arthur D. Little, Inc.
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Data available ~ post-implementation

o 51 inpatient admissions

o 2 quarters admissions

o observation interval 5 min.

Task No. Observations

Complete AF560

Entcr Admission Data

Byt

Determine Bed Availability

Update Bed Status Worksheet
Prepare MTRC

Imprint forms, etc.
Assemble Chart

TOTAL

Sample calculation:

32
10
32
11
10

3

3
37

Avg. Time

Per Admission

3.0
0.9
3.0
1.0
0.9
0.3
0.3
3.5

12.9

no. observations x 5 min/observation

Avg, time =

was installed.

' Enter Registration Data

A\ Arthur D. Little, Inc.

53 admissions
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b. Time to code Clinical Record Cover Sheet data available:
Clinical Record Office supervisor stated that two out of

five full-time employees are no longer needed since TRIPAD




c. Reconcile Accounts Receivable

Data available ~ baseline:

Personnel time: totalling transactions 38.1 min

day

Cash reconciliation 33.8 nin

day
Total 71.9 min ;
day ;
i
Data available -~ post-implementation: i
|
i
19 observations - reconcile cash i

2 days observations
observation interval - 5 min 1
{
19 observations x 5 minutes/observations _ min |
= 47.5 —

2 days day ‘f

2. Time for individual admission and disposition functions:

a. Time to enter patient registration data.

Data available (see time per unit of workload).

Baseline time 4.15 min/admission.

Post-period 6.98 min/admission.

min
admission

Net reduction 4.15 - 6.98 = -2,.83

-2.83
4.15

% reduction = -68%

D-4
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b. Eliminate manual retrieval of previous registration

data.

Data: Interview with R/ADT supervisor stating that
previous registration records were not saved or used

for subsequent registration.

c. Redundant capture of patient registration data:

Data:
Baseline: average time to set up form AFl127 in

Business Office 0.78 min
account

Post-period: Business Office supervisor stated that

AF1127's for inpatients are fully automated.

Net savings 0.78 min/admission.

d. Time to produce MTRC.

Data:

Baseline time: 3.24 min/admission

Post-period time: 0.29 min/admission

Net reduction: 3.24 - 0.29 = 2.95 min/admission

% reduction: 2.95

3.25 = 2%

3. Time savings resulting from information availability

(see discussion in text)

—— s e ey e e Gl G U9 SN U O U WY = o

4, Time to produce Patient Strength Report.
1 Data: R/ADT supervisor statement that the Patient Strength 1
Report required about one man~hour per day to produce manually

- and is now fully automated.

L A\ Arthur D. Little, Inc. ,




S. Time to maintain Patient Information file.

Data:

Baseline: 4.2% of time devoted to maintaining 3x5 card file
1014 hrs worked
1146 inpatient admissions

187 quarters admission

_ 0.042 x 1014 hr - —min___
Avg. time = (1146 + 187) admissions 1.92 J3nission

Post-period:

12 observations - disperse and file cards
5 minute observation interval
51 inpatient admissions

2 quarters admissions

. _ 12 observations x 5 min/observations _ .
Avg, time = (51 + 2) admissions 1.12 min/admission

Net savings:

min

1.92 - 1.13 = 0.79 dmission

0.79 _ , .,
% savings 19 41%

6. Eliminate individual Ward Bed Occupancy Lists
Data: Nursing supervisor stated that the practice of produc-
ing bed occupancy lists on each ward 1is unaffected by the
TRIPAD system.

7. Nursing staff time devoted to clerical activities:
Data: Nursing supervisor stated that the TRIPAD system has
had no effect on clerical activities performed by nurses on

the wards.

A\ Arthur D. Little, Inc.




B. Time to Train New Personnel (See discussion in text)

C. Patient Time (Length of stay due to administrative

requirements)

1. Waiting time

Data:

Baseline: Time for wait plus admission process

min
17.64 admission

Time for admission process

min
10.11 admission

Waiting time 17.64 - 10.11 = 7.53 — 228 __
admission

Post-period: Average of timed observations 11.67 min/
admission

Net reduction in waiting time:

7.53 - 11.67 = =4.14 min/admission
~4,14
7.53

% reduction = = =55%

2. Registration/admission process

Data:

Baseline: Average of timed observations from

Fairchild AFB:

min
10.11 admission

Post-period: Average of timed observations at

Keesler:

A Arthur D. Little, Inc.
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3.

4.

5.

nin

7.59 admission

Net reduction:

10.11 - 7.59 = 2,52 —Bi0__
admission

. 2.52 L.,

% reduction 011 - 25%

Business Office Inprocessing
Data:
Baseline: 16.95 sec/account for inpatient admissions
(timed observation, Keesler)
Post-period: Business Office supervisor stated that
incoming patients no longer stop at Business Office
Net reduction: min
0.28 —4—————
admission
Disposition
Data:
Baseline: Average of timed observations at Fairchild
AFB min
3'Godlsposition
Post-period: Average of timed observations at
Keesler: 3.15 min/disposition
Net reduction: _ min
3.60 - 3.15 = 0.45 disposition
b4 .
% reduction: 0.45 _ 13%
3.60
Business Office outprocessing

D-8
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Date:
Baseline: time to pull AFi127 22.86 sec

post charges 27.52 sec
post payment 36.88 sec
Log AF1127 16.39 sec |
Total 103.65 sec
1.73 min

) discharge

Post-period: 39 observations "Discharge Patients"
56 patients discharged

5 min observation interval

39 observations x 5 min/observation _ 3.48 min
56 discharges *7" discharge

Net reduction: 1.73 ~ 3.48 = =1.75 — min
discharge

% reduction: -1.75

753 = -101%

D. Patient Service (see text)

E. Financial Benefits (see text)

F. Patient Satisfaction (see text)

G. Staff Satisfaction (see text)
|
! p
f
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